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 (j + + 1) (j   + 1)
n! (2j   n+ 1)
;
 = j +    n;  = j     n;










Using the rotational invariance of the system and re-
stricting by the unitary representations of the group
SO(3) one can obtain the Dirac's quantization rule 2 =
integer. This results in the following: the only way to
avoid Dirac's rule is to consider a nonunitary represen-
tation of the rotation group.
Further we will try to describe the charge-monopole
system as a free particle with an arbitrary spin, the so-
called anyons, and relate this with the nonunitary rep-
resentations of the rotation group. The idea to describe
Dirac's monopole as a particle with a spin is not new
[9, 11, 14]. However, in the known models anyon's statis-
tics is based on the SO(2,1)-symmetry [14, 15]. and
it is not clear how anyons may be appeared in a non-
relativistic theory and its relation with the group SO(3).
Following [14] we consider the Lagrangian describing a











where A is the vector potential determining the magnetic
eld (2). In the limit m ! 0, the action is given by the





















The two-form d is closed and nondegenerate, and is in-
terpreted as a symplectic form corresponding to the sym-
plectic potential  dened on the unit two-sphere. It can












and thus the angular momentum of the electromagnetic
eld L
em
can be considered as a classical spin.
Developing this idea, one can give the alternative de-
scription of the charge-monopole system as a free particle
of the xed spin with translational and spin degrees of













+ (S  r+ r) (12)
where the second term describes the spin-orbit interac-
tion. On the constraint surface Sr+r  0 the dynamics
generated by the Hamiltonian (12) is exactly the same as
the dynamics of the initial charge-monopole system [14].
The above considerations is based on the conventional
approach to the spin and therefore involves implicitly the
Dirac's quantization rule. The case of  being not nec-
essarily integer or half integer implies making use of the
nonunitary representations of the group SO(3).








g form the algebra















































The computation shows that the operator J obeys the











































Notice that the group SO(3) 
 SO(2; 1) has previously
appeared in Dirac monopole theory, as a dynamical in-
variance group [16].
We construct the representation by using the genera-
tors of the group SO(3) with the standard action on the
state jl; ~mi given by
L
2
jl; ~mi = l(l + 1)jl; ~mi;
L
0










(l + ~m)(l   ~m+ 1)jl; ~m  1i;
and the unitary innite dimensional representation of the
group SU (1; 1) relating to the generators S
i
's.
For the representation bounded above we have [15]
S
2
j; ni = (   1)j; ni;
S
0
j; ni =  ( + n)j; ni;
S
+
j; ni =  
p
(2+ n  1)nj; n  1i;
S
 
j; ni =  
p
(2 + n)(n + 1)j; n+ 1i;
where n = 0; 1; 2; : : : ;1 and  is an arbitrary parameter,
and for the highest-weight state j; 0i one obtains
S
0
j; 0i =  j; 0i; S
+
j; 0i = 0:
Thus  is the eigenvalue of J
0
for the state j; 0i and
characterizes the representation. Recently the innite
dimensional representations of the group SO(2,1) have
3been used for the description of a theory of anyons where
the spin of the one-particle states is taken to be s = 1 
[15] (see also [17, 18]).
Starting with the highest-weight state jj; ji = jl; li 

j; 0i corresponding to the eigenvalue l    of the oper-
ator J
0
and applying the lowering operator J
 
one can










(j  m)(j +m+ 1)jj;m  1i; (18)
m = j; j   1; : : : ; 1
It is easy to see that the arised representation is
nonunitary innite dimensional and bounded above by
m  j, instead of  j  m  j well known for the unitary
nite-dimensional representations of the rotation group.
The analysis of the nonunitary representation shows
that the allowed values of j;  are 
2
 j(j+1) and j 
= integer, which is an alternative choice to the Dirac rule
[19].
In our model the charge-monopole system is inter-
preted as a free anyon with translational and spin de-
grees of freedom. The close approach has been applied
in [20, 21] for description of a fractional spin in (2 + 1) 
dimensions.
Recently Martnez-y-Romero et al [22, 23] have used
a nonunitary representation for a Dirac particle in a
Coulomb-like eld and Davis and Ghandour [24] have
showed that nonunitary transformations are not so
strange in quantum mechanics. The physical conse-
quences of using nonunitary representations in Dirac's
monopole problem are not clear till now and the work is
in progress.
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